A series of surgically treated patellar tendon lesions among athletes is presented. The material was collected during 5 years from three sports injury clinics and from two hospitals. During this period the authors treated about 150 cases of jumper's knee, of which 34 cases were treated by operation. The athletes were mostly volley ball players, jumpers or runners. The operation revealed a necrotic focus of the patellar tendon in 21 cases, the retinaculum was thick and adherent in 16 patients and an exostosis of the patellar insertion was seen in two cases. The necrotic areas were excised, the thick and adherent retinaculum was divided and the exostoses were excised and drilled. Surgical treatment of chronic patellar tendon pains may give good results in selected cases.
INTRODUCTION
Patellar tendon pains are among the most common overuse injuries seen in competitive athletes (Orava, 1980 and Kvist et al, 1985) . Sports events with repetitive extension movements, such as jumping, volley ball and sprinting are said to cause the so-called "jumper's knee' -syndrome (Krahl, 1972; Ljungqvist, 1977; Schneider, 1981 ). Jumper's knee is understood to be a local degeneration of the proximal patellar tendon near the lower pole of the patella (Blazina et al, 1973; Krahl, 1980) . Associated with this there may be pain located at the patellar tendon, its distal and proximal insertion as well as at the quadriceps tendon insertion at the superior pole of the patella.
The treatment of these chronic conditions may be difficult. Elimination of patellofemoral malalignments, faulty training technique and physical therapy with stretching and strengthening exercises of the quadriceps muscle have been recommended (Roels et al, 1978; Jakob and Segesser, 1980; Martens et al, 1982; Peterson and Renstrom, 1983) . Recently local injection with glycosaminoglycanpolysulphate has been reported with promising results (Kvist et al, 1985) . Corticosteroids, on the other hand, are not recommended because of the possible harmful effects on the tendon (Krahl, 1972; Ismail et al, 1978; Tarsney, 1981; Ferretti et al, 1983) . Operative treatment has been used in chronic or severe cases and the results are usually good (Ljungqvist, 1977; Krahl, 1980; Ferretti et al, 1983; Martens et al, 1982; .
In this report a series of patients with operatively treated patellar tendon pain is presented.
MATERIAL AND METHODS
The material was collected over 5 years from three sports injury clinics and from two hospitals.
During the period studied, the authors diagnosed and treated about 150 cases of jumper's knee. Some of the surgically treated patients were referred to the authors by other physicians, after conservative treatment had proved to be unsuccessful.
The cases operated on consisted of six female and 28 male athletes. The female athletes were somewhat younger, 20.7 years on average (range 17-26 years), than the male athletes (mean age 27.7 years; range 17-39 years). Sporting details of the athletes operated on, are shown in Table 1 . About one third of the surgically treated athletes were volley ball players although they also participated in other sports. Eleven of the injuries developed acutely either by twisting (8 cases) or by contusion (3 cases). The rest (17 cases) were typical overuse injuries without any preceding trauma.
PREOPERATIVE SYMPTOMS AND SIGNS Pain in the lower part of the patella with activity was the most common symptom. In some cases diffuse pain was felt over the whole of the patellar tendon. Twenty-five patients had localised tenderness over the inferior pole of the patella. In two cases there was a palpable nodule in the tendon insertion. In seven cases the tendon was thicker than on the other side and in two cases there was excessive lateral movement of the patella. The degree of disability has been estimated in Table 11 . (Table III) . (Table  IV) . It was situated within or at the posterior aspect of the tendon. The retinaculum was thick and adherent in 16 patients and an exostosis could be seen in the insertion in two cases (Table IV) . In 10 operations a vacuum drainage tube was used and removed the following morning. No complications occurred postoperatively. The excised focus was microscopically examined in 6 cases. The typical microscopical finding was degenerated, fibrotic scar tissue with thick-walled new capillaries.
The mean period of follow-up after the operation was 4.5 years (6 months-8 years). The results of the operation are shown in Table V . Two patients did not benefit from the operation and one of these patients was operated upon a second time. In the first operation a degenerative focus was excised but the retinaculum was not divided. In the second operation the thickened retinaculum was divided and excised with a very good postoperative result. The other patient will probably return to surgery in the future. The result of the operation was very good in 23 cases (68%). Nine of the athletes operated on still had some postoperative pain while exercising (26%). The benefit from the operation could usually be noted two to three months after surgery. (Williams, 1980; Orava, 1980; Blazina et al, 1973) . The severity of jumper's knee before operation usually prevents active training and competition. If the athlete ignores the symptoms and continues hard training, he may even suffer a total rupture of the tendon (Tarsney, 1981; Krahl, 1972; Franke, 1977; Vainionpaa et al, 1985) . The avulsion of the tibial tuberosity may appear after minimal trauma in youth (Hand et al, 1971; Bowers, 1981) . Even among adults avulsion fractures may appear in the distal insertion of the patellar tendon (Franke, 1977; Hand et al, 1971 ).
Approximately 16-17% of our patients with patella tendon pain needed surgery. This figure was calculated on the basis of the number of patients seen and treated by the authors.
It is usually considered sufficient to excise the degenerate focus and the same observation was made in this study with further surgical treatment seldom being needed. The same method has been widely recommended (Sala, 1985; van der Ent and de Baere, 1985; Ljungqvist, 1977) . The resection of the lower pole of the patella is not necessary if the bone configuration is normal (van der Ent and de Baere, 1985; Blazina et al, 1973) . The postoperative use of plaster cast seems to be indicated in complete ruptures (Peterson and Renstrom, 1983) .
A transverse incision in the direction of the skin wrinkles is recommended. Thus it is possible to explore the whole patellar tendon from a small incision. In the constrictive peritendinitis the authors have resected the retinaculum anteriorly to the patellar tendon and cleaved it distally. The removal of the retinaculum does not have to extend to the medial or lateral sides of the tendon.
A bloodless field is advisable if the exploration is extensive. The operation is easy without a tourniquet and with only local anaesthetic. Histologically the degenerated/ ruptured focus contains fibrosis, "wet tissue paper' appearance and increased number of cells with new blood vessel formation (Williams, 1980; Roels et al, 1978; Ferretti, et al, 1983; Kelly et al, 1984) . When the skin is opened the focus can be palpated within the tendon. In peritendinitis and constrictive peritendinitis the retinaculum is thick comprising fibrous and connective tissue. The surface of the tendon is adherent and has lost its lustre.
To avoid a chronic jumper's knee the therapy should be started early (Kvist et al, 1985; Schneider, 1981) . Medical and physical therapy should always be supplemented with rest from jumping exercises. In chronic cases when the patient's sports career seems to be in danger surgery can be considered. During the rehabilitation period the athlete should undertake remedial exercises but all kinds of jumping exercises should be avoided for several months after the operation. In the most severe cases the physician may have to advise the athlete to give up sports.
The operative treatment of patellar tendon lesions appears to be relatively painless and give good results in selected patients.
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